TITLE OF THE INVENTION 
IMAGE FORMING SYSTEM 

BACKGROUND OF THE INVENTION 
In some prior art image forming systems, a 
plurality of image forming apparatuses (output units) 
can perform printing by distributing and assigning one 
print job to these apparatuses. A process of executing 
one print job using a plurality of image forming 
apparatuses is called tandem printing. Tandem printing 
job is intended to execute a print job at high speed, 
based on its use in a network to which a plurality of 
image forming apparatuses are connected. Tandem 
printing is achieved by a controller for controlling an 
operation state of the entire image forming system or 
an image forming apparatus serving as a master unit. 
In the prior art image forming systems, tandem printing 
starts when all image forming apparatuses necessary for 
the tandem printing are available (on standby for 
printing) . In other words, tandem printing does not 
start until all image forming apparatuses necessary for 
the tandem print become available. 

As described above, the prior art image forming 
systems have a problem in that they cannot start tandem 
printing unless all apparatuses necessary for the 
tandem print are available or they cannot start it 
until all the apparatuses becomes available. 

The prior art image forming systems have another 



problem in that they have neither a function of 
comprehensively presenting operation states and 
management information of a plurality of image forming 
apparatuses to a user nor a means for notifying the 
user of the current progress of the tandem print, the 
estimated time of ending the print, and the like. 

BRIEF SUMMARY OF THE INVENTION 

The present invention has been developed in order 
to resolve the above problems of the prior art image 
forming systems. An object of the present invention is 
to provide an image forming system that starts tandem 
printing even though all apparatuses for executing the 
tandem printing are not on standby for printing, thus 
reducing the overall time required for the tandem 
printing and improving the efficiency of the tandem 
printing. Another object of the present invention is 
to provide an image forming system that notifies a user 
of the progress of tandem printing to improve user 
convenience during the execution of the tandem printing. 

According to one aspect of the present invention, 
a control apparatus of an image forming system to which 
a plurality of image forming apparatuses having an 
image forming section for forming image data on an 
image forming medium are connected, comprises a 
management table for managing an operation state of 
each of the image forming apparatuses, an interface for 
receiving a printing request from each of the image 



forming apparatuses or an external device and 
transmitting a printing instruction to each of the 
image forming apparatuses, and a controller for, when a 
printing request for a tandem print job capable of 
printing using the plurality of image forming 
apparatuses is received from the image forming 
apparatuses or the external device through the 
interface, preparing a schedule in which the tandem 
print job is distributed and assigned to the plurality 
of image forming apparatuses based on the operation 
state of each of the image forming apparatuses, and 
transmitting a content of the printing that is executed 
by each of the image forming apparatuses according to 
the schedule. 

According to another aspect of the present 
invention, a method of controlling an image forming 
system to which a plurality of image forming 
apparatuses having an image forming section for forming 
image data on an image forming medium are connected, 
comprises a step of preparing a schedule in which a 
tandem print job capable of printing using the 
plurality of image forming apparatuses is distributed 
and assigned to the plurality of image forming 
apparatuses based on an operation state of each of the 
image forming apparatuses when a printing request for 
the tandem print job is received from the image forming 
apparatuses or an external device, and a step of 



transmitting a content of the printing to be executed 
by each of the image forming apparatuses based on the 
schedule, to each of the image forming apparatuses. 

Additional objects and advantages of the invention 
will be set forth in the description which follows, and 
in part will be obvious from the description, or may be 
learned by practice of the invention. The objects and 
advantages of the invention may be realized and 
obtained by means of the instrumentalities and 
combinations particularly pointed out hereinafter. 
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 

The accompanying drawings, which are incorporated 
in and constitute a part of the specification, 
illustrate presently preferred embodiments of the 
invention, and together with the general description 
given above and the detailed description of the 
preferred embodiments given below, serve to explain the 
principles of the invention. 

FIG. 1 is a block diagram showing an example of 
the configuration of an image forming system; 

FIG. 2 is a block diagram showing another example 
of the configuration of the image forming system in 
which one output unit (image forming apparatus) also 
serves as a controller; 

FIG. 3 is a schematic block diagram showing a 
controller (control unit) of the image forming system; 

FIG. 4 is a schematic block diagram showing an 



output unit (image forming apparatus) of the image 
forming system; 

FIG. 5 is a schematic block diagram showing a 
terminal of the image forming system; 

FIG. 6 is a table of job management of the output 
unit controlled by the controller; 

FIG. 7 is a chart showing an example of a schedule 
of print jobs; 

FIG. 8 is a chart showing an example of a schedule 
of print jobs including a tandem print job; 

FIG. 9 is a chart showing an example of display of 
a schedule of print jobs; 

FIG. 10 is a flowchart explaining a process 
executed when a tandem print job is received; 

FIG. 11 is a view showing an example of designated 
ending time; 

FIG. 12 is a flowchart explaining an operation of 
controlling an interrupt of a job based on the 
designated ending time; 

FIG. 13 is a view showing the layout of the output 
units and the current job states; 

FIG. 14 is a view showing an example of display of 
the output units and their corresponding estimated 
ending time; 

FIG. 15 is a table of user information management; 
FIG. 16 is a view showing a display example of a 
select screen on which a user determines whether an 



interrupt of a higher priority job is enabled or not 
when the interrupt is requested; and 

FIG. 17 is a flowchart explaining an operation of 
the image forming system that is performed when a 
higher priority job is requested. 

DETAILED DESCRIPTION OF THE INVENTION 

Embodiments of the present invention will now be 
described in detail with reference to the accompanying 
drawings . 

FIG. 1 is a block diagram showing an example of 
the configuration of an image forming system 1. 

As shown in FIG. 1, the image forming system 1 
includes a controller (control apparatus unit) 11, a 
terminal (external device equipment) 12, and a 
plurality of output units (output units A13, output 
unit B14 and output unit C15) each serving as an image 
forming apparatus, which are connected to one another 
via a network 10. 

The network 10 is constructed by network lines or 
radio communications to allow communications of image 
data, control data, and the like. The controller 11 
functions as a server of the network. The controller 
11 transmits/receives data, such as image data and 
control data, to/from the terminal 12 or the output 
unit A13 (output unit B14 and output unit C15) . The 
terminal 12 is constituted of a personal computer or 
the like. The output unit A13 (output unit B14 and 



output unit C15) is designed to print an image and 
constituted of, e.g., a digital copying machine. 

The process executed by the image forming system 
is controlled in units of job by the controller 11. 
The printing process executed by the output units A, B 
and C is managed as a print job. The print job 
corresponds to the contents of printing. The printing 
contents include the number of pages for images to be 
printed and the number of copies to be printed. The 
print job includes a single print job and a tandem 
print job. In the single print job, one print job is 
executed by any one of the output units of the image 
forming system. In the tandem print job, one print job 
is distributed to the plurality of output units to 
complete the one print job. 

FIG. 2 is a block diagram showing another example 
of the configuration of the image forming system. In 
the example shown in FIG. 2, a plurality of output 
units (image forming apparatuses) 21, 22 and 23 are 
connected via a network. One of the output units is 
used as a master unit, while the other output units are 
used as slave units. Since the master unit has the 
same function as that of the controller 11, it performs 
its printing operation and controls the slave units. 

In the example shown in FIG. 2, the output unit 
A21 serves as a master unit and the output units B22 
and C23 serve as slave units. Thus, the output unit 



A21 performs its printing operation as a single master 
unit on the network and controls the slave units B22 
and C23. 

FIG. 3 is a schematic block diagram of the 
structure of the controller 11. As FIG. 3 shows, the 
controller 11 includes a CPU (controller) 31, a memory 
32, a hard disk drive (HDD) 33, a compression/expansion 
circuit 34, an image buffer 35, and an external I/F 36. 

The CPU 31 controls the whole of the controller 11. 
The memory 32 stores control programs and various types 
of control data of the controller 11. More specifi- 
cally, the memory 32 stores information indicating an 
originator that issues a reguest to print based on a 
print job. The memory 32 also stores the setting of 
the priority of a print job and an interrupt of a print 
job as setting information preset by a user. 

The memory 32 has job management tables 32a, 32b 
and 32c for managing an operation state of each of the 
output units. These job management tables manage a 
print job under execution or a print job in a wait 
state as an operation state of each output unit. The 
memory 32 also has a user information table 32u for 
storing user information. The table 32u stores an 
address or a phone number corresponding to a user name. 

The HDD 33 serves as a storage device for storing 
various types of data such as image data to be printed. 
The compression/expansion circuit 34 compresses/expands 



image data. When image data is stored in the HDD 33, 
the circuit 34 compresses it. When the compressed 
image data is read out of the HDD 33, the circuit 34 
expands it. The image buffer 35 is a memory for 
storing data temporarily. When image data is 
transmitted/received to/from another device on the 
network 10, the image buffer 35 stores the image data 
temporarily. The external I/F 36 is an interface for 
connecting the controller 11 with the network 10. The 
external I/F 36 allows the controller 11 to perform 
data communications with another device connected to 
the network 10. 

FIG. 4 is a schematic block diagram of the output 
unit A13 (output unit B14 and output unit C15) . As 
FIG. 4 shows, the output unit A13 (output unit B14 and 
output unit C15) includes a CPU 41, a memory 42, a hard 
disk drive (HDD) 43, a touch panel 44, a scanner 
section 45, a compression/expansion circuit 46, an 
image buffer 47, a printer section 48, and an external 
I/F 49. 

The CPU 41 is a controller for controlling the 
whole of the output unit. The memory 42 stores control 
programs and various types of control data of the 
output unit. The HDD 43 functions as a storage device 
for storing various types of data such as image data to 
be printed. 

The touch panel 44 serves as a user interface of 



10 



the output unit. The touch panel 44 displays guidance 
to a user and receives data by user's operation. 

The scanner section 45 optically reads an image of 
a document. The scanner 45 has a scanner 51 and an 
5 input image processing circuit 52. The scanner 51 

optically reads an image of a document set in a 
document position (not shown) . The circuit 52 
processes the image read by the scanner 51 and supplies 
the processed image to the image buffer 47. 

10 The compression/expansion circuit 4 6 

compresses/expands image data. When image data is 
stored in the HDD 4 3, the circuit 46 compresses it. 
When the compressed image data is read out of the HDD 
43, the circuit 4 6 expands it. The image buffer 47 is 

15 a memory for storing data temporarily. When image data 

is printed by the printer section 48 or transmitted/ 
received to/from another device on the network 10, the 
image buffer 47 stores the image data temporarily. 

The printer section 48 prints image on an image 

20 forming medium. The printer section 48 has an output 

image processing circuit 55 and a printer 56. The 
circuit 55 processes image data supplied from the image 
buffer 47. The printer 56 prints an image on the image 
forming medium based on the image data processed by the 

25 circuit 55. 

The external I/F 49 is an interface for connecting 
the output units A to C with the network 10. The 



external I/F 49 allows each of the output units to 
perform data communications with another device 
connected to the network 10. 

FIG. 5 is a schematic block diagram illustrating 
the terminal 12 described above. As FIG. 5 illustrates 
the terminal 12 includes a CPU 61, a memory 62, a hard 
disk drive (HDD) 63, a compression/expansion circuit 64 
an image buffer 65, an external I/F 66, an operation 
section 67, and a display section 68. 

The CPU 61 controls the whole of the terminal 12. 
The memory 62 stores control programs and various types 
of control data of the terminal 12. The HDD 63 serves 
as a storage device for storing various types of data 
such as image data to be printed. The compression/ 
expansion circuit 34 compresses/expands image data. 
When image data is stored in the HDD 63, the circuit 64 
compresses it. When the compressed image data is read 
out of the HDD 63, the circuit 64 expands it. The 
image buffer 65 is a memory for storing data 
temporarily. When image data is transmitted/received 
to/from another device on the network 10, the image 
buffer 65 stores the image data temporarily. The 
external I/F 66 is an interface for connecting the 
terminal 12 with the network 10. The external I/F 66 
allows the terminal 12 to perform data communications 
with another device connected to the network 10. 

The operation section 67 is constituted of a 
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keyboard, a mouse and the like. The operation section 
67 enables a user to give an instruction to execute a 
print job. The display section 68 displays image data 
temporarily stored in the image buffer 65. The display 
section 68 also displays an operation screen and a 
guidance screen for indicating an operation sate of 
each of the output units on the network. 

FIG. 6 shows one of the job management tables 32a, 
32b and 32c stored in the memory 32 of the controller 
11. It is the job management table 32c of the output 
unit C15 that is shown in FIG. 6. The other job 
management tables 32a and 32b have the same 
constituents as those of the job management table 32c 
shown in FIG. 6, in order to manage the operation 
states of the output units A13 and B14, respectively. 

As FIG. 6 shows, the job management table 32c 
provides items to be managed, such as a job number, a 
job name, the number of copies, the number of pages, 
and the progress. 

The item of the job number manages serial numbers 
of a print job under execution and a print job in a 
wait state. Job number "0" indicates the print job 
under execution. The item of the job name manages a 
name for identifying a print job. The item of the 
number of copies manages the number of copies to be 
printed as a print job. The item of the number of 
pages manages the number of pages of an image to be 



printed. The item of the progress manages the progress 
of a print job. 

The example of FIG. 6 shows that the output unit 
C15 is executing (printing) a job named as "JOB®" as a 
print job with a job number "0". In the job named as 
"JOB©", the number of copies is 15 and the number of 
pages is 20. The example also shows that the output 
unit C15 is printing page 15 of the third copy of the 
job named as "JOB©". 

A schedule to execute a tandem print job will now 
be described. 

FIG. 7 shows an example of a schedule to execute a 
job of each of the output units A, B and C of the image 
forming system 1. 

In the example of FIG. 7, when the controller 11 
receives a tandem print job, the output unit A is in a 
wait state, the output unit B is executing "J0B(D", and 
the output unit C is executing "JOB©". The "JOB®" 
executed by the output unit B is scheduled to terminate 
in a time period of tl. The "JOB©" executed by the 
output unit C is scheduled to terminate in a time 
period of t2 that is longer than the time period of tl. 

FIG. 8 shows an example of a schedule to execute a 
tandem print job "JOB©" in the image forming system in 
the state as shown in FIG. 7. 

More specifically, when the image forming system 
receives the tandem print job "JOB©" in the state as 



shown in FIG. 7, the controller 11 draws up a schedule 
that allows the "JOB®" to be completed in the shortest 
time. In the example of FIG. 7, the output unit A can 
execute a print job at once, the output unit B can 
execute a print job in a time period of tl, and the 
output unit C can execute a print job in a time period 
of t2. 

If, therefore, only the output unit A can complete 
the "JOB®" within a time period of tl, the controller 
11 assigns the "JOB©" only to the output unit A to 
complete it in the shortest time. 

If it takes longer than the time period of tl to 
complete the "JOB©" using only the output unit A, the 
controller 11 distributes part of "JOB®" to the output 
unit B or C. Since the output unit B finishes the job 
earlier than the output unit C, the controller 11 
distributes the part of "JOB®" to the output unit B in 
a time period of tl such that the output units A and B 
execute the "JOB®" simultaneously. If, in this case, 
the execution of "JOB®" is completed within a time 
period of t2, the "JOB®" can be done in the shortest 
time by assigning it to the output units A and B. 

If it takes longer than the time period of t2 to 
complete the "JOB®" using both the output units A and 
B, the controller 11 distributes part of "JOB®" to the 
output unit C, too. More specifically, the controller 
11 distributes part of "JOB©" to the output unit B in 



a time period of tl such that the output units A and B 
can execute the job simultaneously, and distributes 
part of "JOB©" to the output unit C in a time period 
of t2. If, therefore, the "JOB©" is distributed to 
the output units A, B and C, its execution can be 
completed within the shortest time period of t3 . 

In the example shown in FIG. 8, the "JOB©" is 
completed within the shortest time period of t3 if it 
is distributed to the output units A, B and C. 

Assuming that the output capabilities (print speed 
per sheet) of the output units A, B and C to output the 
"JOB®" are Pa, Pb and Pc, respectively and the total 
number of outputs (the number of prints) of "JOB©" is 
N, the shortest time t3 is expressed by the following 
equation: 

t3 = {N-Patl- (Pa+Pb) (t2-tl) }/ (Pa+Pb+Pc) +t2 
The controller 11 determines operation states of 
the output units A, B and C in the image forming system 
based on the job management tables 32a, 32b and 32c, 
respectively when it receives a tandem print job. By 
this determination, the controller 11 determines the 
estimated time of ending a print job under execution 
and that of a reserved print job. Based on this 
determination, the controller 11 draws up a schedule to 
complete the tandem print job in the shortest time. 
Consequently, the controller 11 can prepare a schedule 
that allows the tandem print job to be completed in the 



shortest time. 

FIG. 9 is a chart showing an example of display of 
a schedule of print jobs. FIG. 9 shows a schedule of 
print jobs and the progress of the schedule. 

The schedule as shown in FIG. 9 is displayed on 
the display section 68 of the terminal 12 or the touch 
panel 44 of each of the output units A, B and C. When 
a user designates a tandem print job from the terminal 
12, the progress of the schedule is displayed on the 
display section 68 of the terminal 12. When the user 
designates a tandem print job from each of the output 
units A, B and C, the progress of the schedule is 
displayed on the touch panel 44 of the output unit. In 
the example shown in FIG. 9 r the schedule of a tandem 
print job is displayed on the display section 68 of the 
terminal 12. 

FIG. 9 shows single print jobs "JOB®", "JOB©", 
"JOB©" and "JOB® " and a tandem print job "TJOB®" that 
are executed in the image forming system. 

The single print job "JOB©" is designed for 
printing 10 copies of a 5-page image. The single print 
job "JOB©" is used for printing 5 copies of a 50-page 
image. The single print job "JOB©" is used for 
printing 8 copies of a 7-page image. The single print 
job "JOB©" is designed for printing 50 copies of a 
10-page image. The tandem print job "TJOB®" is used 
for printing 200 copies of a 50-page image. The 



controller 11 receives these print jobs "JOB®", "JOB©", 
"JOB©", "JOB©" and "TJOB®" in that order. 

According to the schedule shown in FIG. 9, the 
output unit A executes the single print job "JOB©" and 
then the tandem print job. The output unit B executes 
the single print job "JOB©" and then the tandem print 
job "TJOB®". The output unit C executes the single 
print jobs "JOB©" and "JOB®" and then the tandem print 
job "TJOB®". 

In the schedule of FIG. 9, when the output unit A 
completes the single print job "JOB©", only the output 
unit A can execute the tandem print job "TJOB®" . In 
this case, the controller 11 determines operation 
states of the output units B and C other than the 
output unit A based on the job management tables 32b 
and 32c, respectively and makes a schedule of the 
tandem print job "TJOB®". 

According to the schedule of FIG. 9, when the 
output unit A completes the job "JOB©", the output 
unit B is executing the job "JOB©". When the output 
unit A completes the job "JOB©", the output unit C is 
executing the job "JOB©" and the job "JOB®" is 
reserved. 

The tandem print job "TJOB®" is distributed to 
print jobs "TJOB®A", "TJOB®B" and "TJOB®C" and these 
print jobs are assigned to the output units A, B and C, 
respectively. As FIG. 9 shows, the print job "TJOB®A" 



is assigned to the output unit A and designed for 
printing 90 copies of the 50-page image, the print job 
"TJOB(8)B" is assigned to the output unit B and designed 
for printing 80 copies of the 50-page image, and the 
print job "TJOB(8)C" is assigned to the output unit C 
and designed for printing 30 copies of the 50-page 
image. 200 copies of the 50-page image can thus 
be printed by the print jobs "TJ0B(8)A", "TJ0B(8)b" and 
"TJOB(8)C" of the tandem print job "TJOB®" . 

The progress of the schedule is displayed by the 
dotted lines as shown in FIG. 9. The progress of the 
schedule corresponds to the operation states of the 
respective output units. In the example of FIG. 9, the 
output unit A completes printing 30 copies for the 
print job "TJOB®A" and has not printed remaining 59 
copies and 50 pages. The output unit B completes 
printing 15 copies and 2 pages for the print job 
"TJ0B(8)B" and has not printed remaining 64 copies and 
4 8 pages. The output unit C does not start the print 
job "TJ0B(8)C", but completes 30 copies and 8 pages for 
the print job "JOB©" and has not printed remaining 
19 copies and 2 pages. 

As described above, the controller 11 controls the 
respective output units according to the schedule upon 
receiving a tandem print job. During the execution of 
the tandem print job, the display section 68 of the 
terminal 12 or the touch panel 44 of each of the output 



units A, B and C displays the schedule of the print job 
of the output unit and the progress of the schedule. 
Thus, a user can confirm the schedule of the tandem 
print job and the progress of the schedule. 

An operation of the image forming system to 
execute a tandem print job will be described below. 

FIG. 10 is a flowchart explaining an operation of 
the image forming system to execute a tandem print job. 

First, the controller 11 receives a tandem print 
job (step SI) . Then, the CPU 31 checks the states of 
the output units A, B and C based on their respective 
job management tables 32a, 32b and 32c in the memory 32. 
As a result of the check, the CPU 31 determines whether 
the output units A, B and C are all operating or not 
(step S2) . If the CPU 31 determines that the output 
units A, B and C are all operating, it stands by until 
the output units A, B and C change in their states. 

Assume that any of the output units A, B and C 
changes into a printable state. The CPU 31 determines 
that any of the output units changes into a printable 
state based on the variations in the states of the job 
management tables 32a, 32b and 32c. The CPU 31 thus 
makes a schedule to execute the received tandem print 
job within the shortest time (step S4) . In this 
schedule, the tandem print job is distributed and 
assigned to the output units A, B and C in accordance 
with the operation states thereof. The CPU 31 supplies 



print jobs to the output units A, B and C based on the 
schedule . 

The print jobs supplied to the output units A, B 
and C are those obtained by distributing the tandem 
print job and constituted of image data to be printed 
and control data indicative of the number of copies. 
The output units A, B and C start their printing 
operations corresponding to the print jobs supplied 
thereto (step S5) . As a result, the image forming 
system can complete the tandem print job within the 
shortest time as a whole. 

In step S4, when at least one output unit changes 
into a printable state, the CPU 31 (controller 11) 
makes a schedule to execute the tandem print job. 
However, the CPU 31 can make a schedule in accordance 
with the operation states of the respective output 
units when the controller 11 receives the tandem print 
j ob . 

As described above, the controller 11 makes a 
schedule of the tandem print job when at least one 
output unit changes in a printable state. This 
schedule is prepared such that the tandem print job can 
be completed within the shortest time by assigning the 
tandem print job to an output unit under execution of 
another print job. The controller 11 causes all 
available output units to execute the print jobs 
according to the above schedule. 



If, therefore, at least one of the output units 
changes into a printable state, it can start the tandem 
print job. When the tandem print job is started, it 
can be assigned to an output unit under execution of 
another print job, thereby completing the tandem print 
job within the shortest time. 

A user's operation of designating time reguired to 
complete printing for a tandem print job, will now be 
discussed. 

FIG. 11 shows an example of a time-setting screen 
in which a user designates an allowable range of time 
reguired to complete printing for a tandem print job. 
This screen is displayed on the display section 68 of 
the terminal 12 or the touch panel 44 of each of the 
output units A, B and C. When the user designates the 
tandem print job from the terminal 12, the above screen 
is displayed on the display section 68. When the user 
designates it from the output units A, B and C, the 
screen is displayed on the touch panel 44. 

The case where a user designates a tandem print 
job from the terminal 12 and a time-setting screen as 
shown in FIG. 11 is displayed on the display section 68 
of the terminal 12, will now be described with 
reference to the flowchart illustrated in FIG. 12. 

First, the user instructs the controller 11 to 
execute a tandem print job from the terminal 12 (step 
Sll) . Then, the terminal 12 notifies the controller 11 
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of the user's instruction to execute the tandem print 
job. 

The controller 11 determines the shortest time 
required to complete the tandem print job based on the 
current operation states of the output units A, B and C 
and the contents of the tandem print job (step S12) . 
If the controller 11 determines the shortest time, it 
notifies the terminal 12, which is the originator of 
the tandem print job, of the shortest time. 

Based on the notification from the controller 11, 
the terminal 12 displays the time-setting screen on the 
display section 68 as shown in FIG. 11 (step S13) . The 
screen shows a question "How long do you want to 
complete printing?" and the shortest time determined by 
the controller 11. For example, the shortest time is 
displayed like "4 minutes or longer." The time-setting 
screen includes a display area for displaying time 
designated by the user and an "OK" button for 
confirming the designated time. The user designates 
time by the operation section 67 and depresses the "OK" 
button (step S14) . Thus, the terminal 12 transmits the 
user's designated time to the controller 11. 

The controller 11 stores the user's designated 
time in the memory 32 in accordance with the tandem 
print job (step S15) . The controller 11 controls the 
respective output units to execute the tandem print job 
such that the tandem print job can be completed within 



the user's designated time (step S16) . 

During the execution of the tandem print job {step 
S17, NO), the controller 11 monitors the presence or 
absence of an interrupt request of a print job (step 
S18) . For example, the controller 11 determines the 
presence or absence of an interrupt request of a print 
job in accordance with the priority of the print job. 
When the controller 11 determines the presence of an 
interrupt request of a print job (step S18, YES), it 
draws up a schedule in which the print job interrupts 
the tandem print job under execution (step S19) . 

Based on the schedule, the controller 11 
determines the time of ending the tandem print job. 
The controller 11 compares the time of ending the 
tandem print job that a higher priority print job 
interrupts and the user's designated time stored in the 
memory 32 (step S20) . 

If the above ending time of the tandem print job 
is shorter than the user's designated time, the 
controller 11 enables the interrupt of the print job 
(step S21) . When the controller 11 enables the 
interrupt, it changes the schedule of the tandem print 
job to a schedule in which the higher priority print 
job interrupts the tandem print job. 

If the ending time of the tandem print job is 
equal to or longer than the user's designated time, the 
controller 11 disables the interrupt of the print job 



(step S22) . When the controller 11 disables the 
interrupt, it does not receive the requested higher 
priority print job. In this case, the controller 11 
continues to execute the tandem print job without 
changing its schedule. 

As described above, the user sets the ending time 
of the tandem print job. When a higher priority print 
job is requested during the execution of the tandem 
print job, and the tandem print job is completed within 
the set time, the controller causes the higher priority 
print job to interrupt the tandem print job. If the 
tandem print job is not completed within the set time, 
the controller does not receive the higher priority 
print job. 

Thus, the tandem print job can reliably be 
completed within the user's designated time, and 
another print job can be caused to interrupt the tandem 
print job within the designated time. 

A process of presenting information on the tandem 
print job to a user will now be described. 

The information on the tandem print job is 
displayed on the display section 68 of the terminal 12 
or the touch panel 44 of each of the output units A, B 
and C. When a user designates the tandem print job 
from the terminal 12, the schedule of the tandem print 
job is displayed on the display section 68 of the 
terminal 12. When the user designates the tandem print 



job from the output unit A, the schedule is displayed 
on the touch panel 44 of the output unit A. 

FIG. 13 shows an example of the display of an 
operation state of each of the output units on the 
display section 68 when the user designates the tandem 
print job from the terminal 12. 

When the user designates the execution of the 
tandem print job by the operation section 67 of the 
terminal 12, the controller 11 reads the management 
tables 32a, 32b and 32c and determines the operation 
states of the output units A, B and C. By this 
determination, the controller 11 notifies the terminal 
12 of the operation states of the output units A, B and 
C. Based on the notification from the controller 11, 
the terminal 12 displays the operation states of the 
output units A, B and C on the display section 68. 

In the example shown in FIG. 13, the output unit A 
stands by, the output unit B is scheduled to complete a 
job under execution in 5 minutes and 2 0 seconds, and 
the output unit C is scheduled to complete a job under 
execution in 10 minutes and 30 seconds. In the example 
of FIG. 13, the output units A, B and C are displayed 
such that one can easily imagine the actual screen 
layout of the output units A, B and C. 

The user can know the operation states and the 
screen layout of the output units that allow the tandem 
print job to be executed. 



FIG. 14 shows a display example of a select screen 
on which a user selects an output unit or output units 
to execute the tandem print job. 

If the user designates the execution of the tandem 
print job by the operation section 67 of the terminal 
12, the terminal 12 notifies the controller 11 of the 
contents of the tandem print job. The controller 11 
reads the management tables 32a, 32b and 32c 
corresponding to the output units A, B and C and 
determines available output units. The controller also 
determines a combination of the available output units 
and calculates the ending time of the tandem print job 
that corresponds to the combination. After that, the 
controller 11 notifies the terminal 12 of the 
combination of the output units and the estimated 
ending time of the tandem print job. 

On receipt of the notification from the controller 
11, the terminal 12 displays the combination and the 
estimated ending time on the display section 68. On 
the select screen shown in FIG. 14, the user can select 
a combination of output units that enables the tandem 
print job to be executed. When the user designates the 
combination from the select screen of FIG. 14, the 
terminal 12 notifies the controller 11 of the 
designated combination. The controller 11 makes a 
schedule based on the designated combination and causes 
the output units to execute the tandem print job. 



On the select screen shown in FIG . 14, the user 
can select one from among options "® ABC" (output 
units A, B and C) , "(2) AB" (output units A and B) , and 
"(3) A" (only output unit A) . The user can also know 
the estimated ending time of the tandem print job that 
corresponds to each of the above options. More 
specifically, in the example of FIG . 14, the estimated 
ending time is 8 minutes after in the option "CD ABC", 
and it is 13 minutes after in the option "(2) AB" and it 
is 20 minutes after in the option "(3) A". The user 
therefore selects one from the options, referring to 
the estimated ending time. 

As described above, when the user designates the 
execution of the tandem print job, the options to 
select the available output unit or units are displayed 
on the select screen. The estimated ending time of the 
tandem print job, which corresponds to each of the 
options, is also displayed thereon. 

The user can easily select a single output unit or 
a combination of output units to execute the tandem 
print job with reference to the estimated ending time 
corresponding thereto. 

An operation of causing a user to designate the 
execution of a higher priority print job that is 
reguired during the execution of the tandem print job 
will now be described. 

The priority of a print job is determined by the 



controller 11 based on the preset criterion. For 
example, the priority of the contents of print jobs is 
stored in the memory 32. When the CPU 31 of the 
controller 11 receives a print job, the controller 11 
determines the priority of the print job. 

FIG. 15 shows an example of the user information 
table 32u. This table includes items of user name and 
contact address or phone number. The item of user name 
stores user names. 

The user names are information for identifying a 
user or a device that designates the execution of a 
tandem print job. If the tandem print job is managed 
by the full name of a user, the full name is used as a 
user name. If the tandem print job is managed by a 
device such as the terminal 12 and the output units A, 
B and C, the name of the device is used as a user name. 

The item of contact address or phone number stores 
contact addresses or phone numbers corresponding to the 
user names stored in the item of user name. The 
contact addresses or phone numbers are information 
representing a device for displaying a change in the 
tandem print job. If a user name is stored as the full 
name of a user, the terminal 12 corresponding to the 
user is stored as contact information. If a user name 
is stored as the name of a device, the address of the 
device can be stored as contact information. 

FIG. 16 shows a display example of a select screen 



on which a user determines whether an interrupt of a 
higher priority print job is enabled or not when the 
interrupt is required during the execution of a tandem 
print job. 

In the example of FIG. 16, a contact address or 
phone number corresponding to a user name that 
designates the execution of a tandem print job based on 
the user information table 32u is displayed. This user 
name is stored in the memory when the tandem print job 
is received. If a user designates the tandem print job 
from the terminal 12, a schedule of the tandem print 
job is displayed on the display section 68 of the 
terminal 12. If the user designates the tandem print 
job from the output unit A, the schedule thereof is 
displayed on the touch panel 44 of the output unit A. 

In the example shown in FIG . 16, a select 
screen is displayed on the display section 68 of the 
terminal 12. 

As shown in FIG. 16, the select screen displays a 
schedule in which a print job interrupts the tandem 
print job, an operating procedure, estimated time of 
ending the tandem print job, YES and NO buttons, and 
the like. The schedule is displayed by the chart 
showing a relationship between time and a job to be 
executed by each of the output units. The operating 
procedure is displayed as the following information: 
"Higher priority job is requested." 
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The estimated time is displayed as a time period 
by which it is prolonged when a print job interrupts 
the tandem print job. If the time is two minutes 
prolonged by the interrupt of a print job, the screen 
displays the following information: "Ending time is two 
minutes prolonged. Do you agree?" A user depresses 
the YES button when he or she permits the interrupt or 
a change of the schedule. The user depresses the NO 
button when he or she does not permit the interrupt or 
a change of the schedule. 

Confirming the schedule and a delay in the ending 
time displayed on the above select screen, a user 
selects the YES button when he or she permits the 
interrupt of a print job and selects the NO button when 
he or she does not do it. 

FIG. 17 is a flowchart showing a process of 
determining whether a user permits an interrupt of a 
print job. In this process, the user designates a 
tandem print job from the terminal 12. 

First, the controller 11 allows the output units 
to execute the tandem print job according to a schedule 
of the tandem print job (step S31) . During the 
execution of the tandem print job, the controller 11 
receives a request of an interrupt of a print job 
(priority job) having higher priority than that of the 
tandem print job (step S32) . Then, the controller 11 
prepares a new schedule by incorporating the priority 



job into the current schedule (step S33) . After that, 
the controller 11 determines the name of a user that 
designates the execution of the tandem print job. 
Based on the user information table 32u, the controller 
11 determines a contact address or phone number 
corresponding to the user name (step S34) . Then, the 
controller 11 transmits data representing the new 
schedule prepared in step S33 to the terminal 12. The 
display section 68 of the terminal 12 displays the 
above new schedule transmitted from the controller 11. 
The display section 68 also displays information 
"Higher priority job is requested, " time by which the 
time of ending the tandem print job is prolonged, and 
YES and NO buttons. The YES button is selected when a 
change of the schedule is permitted, while the NO 
button is selected when it is not permitted. 

The controller 11 waits for user's selection 
between the YES and NO buttons. If the user depresses 
one of the buttons on the select screen within a given 
time period (step S37, YES), the controller 11 
determines whether the interrupt is enabled or disabled 
in accordance with the user's selection (step S38). 

If the user selects the YES button from the select 
screen, the terminal 12 notifies the controller 11 that 
the interrupt of the priority job is enabled. Then, 
the controller 11 changes the schedule under execution 
to the new schedule prepared in step S33. In the image 
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forming system, therefore, the priority job is executed 

on a higher priority basis than the tandem print job in 

accordance with the user's selection. 

If the user selects the NO button from the select 
5 screen, the terminal 12 notifies the controller 11 that 

the interrupt of the priority job is disabled. Then, 

the controller 11 determines that the interrupt is 
p disabled (step S39, NO) and continues to execute the 

£? tandem print job without changing its schedule. The 

h} 10 controller 11 notifies the originator of the priority 

jTi job that it cannot receive the priority job because of 

the tandem print job under execution (step S41) . In 
H this case, the controller 11 can notify the originator 

of the time required until the priority job can be 
p 15 executed according to the current schedule. Thus, the 

tandem print job can be executed without any interrupt 

of the priority job in accordance with the user's 

selection . 

In step S39, the controller 11 determines whether 
20 the schedule can be changed in accordance with the 

contents present in the controller 11 when the user 
does not select one of the buttons within a given 
period of time. Whether to cause an interrupt of the 
priority job is set in the controller 11 in this case. 
25 More specifically, when the user does not select 

any button from the select screen within a 
predetermined time period, the controller 11 determines 



whether an interrupt of the priority job is enabled or 
disabled based on the contents set in the controller 11 
(step S42) . The controller 11 advances to step 39 and 
performs an operation of enabling or disabling the 
interrupt based on a result of the determination. 

If the controller 11 is preset so as to enable an 
interrupt of the priority job and the user does not 
select any button within a given period of time, the 
controller 11 automatically changes the schedule to 
cause the interrupt of the priority job. Thus, the 
priority job can be executed by priority even when the 
user leaves the system after the tandem print job 
starts . 

If the controller 11 is preset so as to disable an 
interrupt of the priority job and the user does not 
select any button within a given period of time, the 
controller 11 continues to execute the tandem print job 
without changing the current schedule thereof. Thus, 
the tandem print job can be completed as scheduled 
without any interrupt of another job even when the user 
leaves the system after the tandem print job starts. 

As described above, a schedule of a job other than 
the tandem print job executed by the output units and 
that of the tandem print job are prepared when tandem 
print is performed. In the image forming system, the 
tandem print job is executed according to the prepared 
schedules. Thus, the job of the tandem print can 
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dynamically assigned to a plurality of output units. 
In other words, even when only one output unit is 
available, the tandem print can be started, and the 
other output units can be used for the tandem print 
whenever they are available. 

Moreover, the printing schedules of the plural 
output units are displayed as a graph showing a 
relationship between time and processing of the output 
units. The image forming system of the present 
invention includes a means for presenting the progress 
of printing including tandem printing in the output 
units and the estimated ending time of the tandem 
printing to a user. The data can thus easily be shown 
to the user in a visual form. Conseguently, the user 
can easily understand when the tandem printing is 
completed, which output unit is used, how many copies 
are printed, and what image is copied. 

Additional advantages and modifications will 
readily occur to those skilled in the art. Therefore, 
the invention in its broader aspects is not limited to 
the specific details and representative embodiments 
shown and described herein. Accordingly, various 
modifications may be made without departing from the 
spirit or scope of the general inventive concept as 
defined by the appended claims and their eguivalents. 



